Cocrystallization and amorphization induced by drug-excipient interaction improves the physical properties of acyclovir.
Although acyclovir is one of the most important antiviral drugs used today, there are several problems with its physical properties. The aim of this study is to prepare cocrystals or amorphous complex of acyclovir using drug-excipient interactions to improve the physical properties of the drug, especially its dissolution rate and transdermal absorption. Screening for formation of cocrystals and the presence of amorphous acyclovir was conducted with various pharmaceutical excipinents, with the use of the solution-crystallization method and liquid-assisted cogrinding. The potential cocrystalline phase and the amorphized complex were characterized by PXRD, TG/DTA, IR, DSC and HPLC techniques. The screening indicated that acyclovir formed novel cocrystals with tartaric acid and was amorphized with citric acid. The acyclovir-tartaric acid cocrystal (ACV-TA cocrystal) structure was determined from synchrotron X-ray powder diffraction data. T(g) of the amorphous acyclovir-citric acid compound (ACV-CA amorphous) was determined by DSC. The initial dissolution rate of the ACV-TA cocrystals was considerably faster than that of anhydrous acyclovir. In vitro skin permeation of ACV-CA amorphous from polyethylene glycol (PEG) ointment was remarkably higher than that of the crystalline acyclovir. We successfully improved the physical properties of acyclovir by the cocrystallization and amorphization techniques, using pharmaceutical excipients.